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What is claimed^ 

,. A non-single-cl^ain antigen-binding unit comprising- 

• • « unhi n } chain variable region 
(a)a li^t(L)« ^ 

fused to a first h\terodimerization sequence; U\> ^ 

fused to a second Aeterodimerization sequence; t *T ^ C H *T~ 
affu *yofthefir\tandse^^ 




wherein at least one of the hei 



terodimerization sequences is essentially 



incapable of forming a 
and/or at physiological body temperatures 



homodimerunderphysiologicalbuffer conditions 



2 ^non- S1 n g \hainanti^ 
\ r standsecondV— sequences are essentially .capable of 

der physiological buffer conditions and at 



forming homodimers 
physiological body temperatures. 




vsingle-chain antigen-binding unit comprising: 
(a) .Hght^c^eptidecomprisingaUght^chainvariable 



ation sequence; 

J^y^Dchain variable 



region fused to a first hetero< 

(b) a heavy (H) chain polypeptide comprising a 

region fused to a second heterodimerization sequence; 
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wherein the L chain and the fi\ 
affinity of the first and second 
and second heterodimerization 



chain polypeptides dimerize via pairwise 
leterodimerization sequences, said first 
sequences comprising heterodimeric 



receptor sequences that medial. 5 heterodimerization of the receptors. 



4. The non-single-chain aAigen-binding unit of claimTor^, wherein the first 
and second heterodimeriiation sequences form a coiled-coil dimer. 




5. The non-single-chain antigL-binding unit of^laimJ^OT^herein the L and 
the H chain polypeptides dikerize via non-covalent pairwise affinity of the 
two heterodimerization sequbnces. 



) ^6. The non-single-chain antigenlinding unit pf^laim4, wherein the L chain 

polypeptide further comprises k flexon that is flanked by the L chain variable 
region and the first heterodimerization sequence. 



7. The non-single-chain antigen-binWng unit ofcldm4, wherein the H chain 
polypeptide further comprises a fllxon sequence that is flanked by the H 
chain variable region and the second heterodimerization sequence. 

8. The non-single-chain a^m^binding unit^Iaini4, wherein both the first 



and the second heterodimerization^ 
residue. 



mences contain at least one cysteine 
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9. The non-single-chain antigen-binding unit of claim 4, wherein the antigen- 
binding unit is multivalent. 



10. The non-single-chaini antigen-binding unit^fdaim 4, wherein the antigen- 
binding unit is multis )ecific. 



1 1 . The non-single-chain Wigen-binding unit of claim 10, wherein the antigen- 
binding unit is bispecij 




12. The non-single-chain antigen-binding unit of claim 10, wherein the antigen- 
binding unit is trispecificl 



13. The non-single-chain antigfen-binding unit of claim 4, wherein the L chain 
polypeptide comprises sequences derived fromahlhnan light chain. 



14. The non-single-chain antigen-binding unit of claim 4, wherein the H chain 
polypeptide comprises sequences derived fronTahjman heavy chain. 



15. The non-single-chain antigen-binding unit b* c^aim4, wherein the antigen- 
binding unit is conjugated to a cheAiically functionaTmoiety. 
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16. The non-single-chairl antigen-binding unit of claim 15, wherein the moiety is 
selected from the grolip consisting of signal pe^tidevagents that enhance 
immunologic reactiviL, agents that facilitate coupling to a solid support, 
vaccine carriers, bioresponse modifiers, toxins, detectable labels, 
paramagnetic labels, anp drugs. 



17. The non-single-chain amjgen-binding u^o^daim 4, wherein the first and 
second heterodimerizatio^ sequences akderived ftonC^rmmal sequences 
of GABAb receptor 1 anc GABA B receptor 2, respectively 

\ 



1 amino 



18. The non-single-chain antigen-binding unit of claim 4, wherein the first 
heterodimerization sequence comprising a polypeptide of at least 30 ; 
acid residues that is essentially identical to a linear peptide sequence of 
comparable length depicted in SEQ ID NO. 2 and wherein the second 
heterodirnerization sequence comprising a polypeptide of at least 30 amino 
acid residues^haUs essentially identical to a linear peptide sequence of 
comparable length depicted in SEQ ID NO. 4. 



(J 



1 amino 



19. The non-single-chain antigen-bindin^W of claim 4, wherein the first 
heterodimerization sequence comprising a pol^rtide of at least 30 ; 
acid residues that is essentially identical to a linearWide sequence of 
comparable length depicted in SEQ ID NO. 4; and whereXthe second 
heterodimerization sequence comprising a polypeptide of at least30 amino 
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acid residues that is essentially 



comparable length depicted in 



identical to a linear peptide sequence of 
SEQ ID NO. 2. 



20. Asingle-c^ ain antig en-binding unit comprising a light (L) chain variable 
region and aVeavy (H) chain variable region connected by a first and a 
jjecc^djietero^^ spanning the distaneebetween the C- 

tem^usof^^tte regions the N-terminus of the other re^nTwhe^S 
^ the/fwo regions forn\ an intra-molecular dimer 



via pairwise affinity of the 




[ $i U$^ firSt md SeCOnd hetero Vierization se <i ue nces; and wherein at least one of 

Vy |Lv£ / \ 



the heterodimerization sequences is essentially incapable of forming ; 
homodimer under physiologi^l buffer conditions and/or at physiological 
*y body temperatures. 



21. The single-chain antigen-binding unit ofWim 20, wherein both of the first 
and second heterodimerization sequences arfessentially incapable of 
forming homodimers under physiological buff\ conditions and at 
physiological body temperatures. 




22. A single-chainlhTigeji-binding unit comprising a light (L) chain variable 
region and a heavy (H) chalrTvarjable region connected by a first and a 
second heterodjmeriz^^ the distance between the C- 

terminus of one ofthe region to s the N-ferminS^eother region^herein 
the two regions form afrintra-molecular dimer via pairwlse^finity ofthe 
first and second heterodimerization sequences, said first and : 
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heterodimerization sequences comprising heterodimeric receptor sequences 
that mediate heterbdimerization of the receptors. 

23. The single-chain anLn-binding unit of clami20or22, wherein the first and 
second heterodimerization sequences formlcdlelc'oil dimer. 



24. The single-chain antigenlbinding unit of cllfir*^, wherein the first and 
second heterodimerizatio| sequences dimerize via non-covalent pairwise 

affinity. 




25. The single-chain antigen-binLg unit<cjajm23, wherein the antigen- 
binding unit is conjugated to a\hemically functional moiety. 



26. The single-chain antigen-binding Lt^haim 23, wherein the L chain 
variable region comprises sequenS^dSm a human light chain. 



27. The single-chain antigen-binding unitWh^wherem the H chain 
variable region comprises se^uenckde^fio^Kuman heavy chain. 



28. The single-chain antigen-binding unit wherein the first and 

second heterodimerization sequences ar^^J om C-terminal sequences 
of GABAb receptor 1 and GABA B receptor 2,Lpectively. 
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29. The single-chain antigen-ending unitofclai m 23, wherein the first 

heterodimerization sequencl compridn^^eptide of at least 30 amino 
acid residues that is essentiali identical to a linear peptide sequence of 
comparable length depicted in\ E Q ID NO. 2; and wherein the second 
heterodimerization sequence Arising a polypeptide of at least 30 amino 
acid residues that is essentially identical to a linear peptide sequence of 
comparable length depicted in SEQ V> NO. 4. 



30. The single-chain antigen-binding unit ofWim 23, wherein the first 

heterodimerization sequence comprising^tolySptide of at least 30 amino 
acid residues that is essentially identical to Linear peptide sequence of 
comparable length depicted in SEQ ID NO. 1 and wherein the second 
heterodimerization sequence comprising a polieptide of at least 30 amino 
acid residues that is essentially identical to a linear peptide sequence of 
comparable length depicted in SEQ ID NO. 2. x 



31. A recombinant polynucleotide comprising a coding sequence that encodes L 
chain polypeptide of claim 1 . 



32. A recombinan, polynucleotide comprising a coding sequence tha, encodes 
the H chain polypeptide~of<Oaim 1 
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33. A recombinant polynucleotide comprising a first coding sequence that 
encodes the L chain polypeptide of claim 1, and a second coding sequence 
that encodes the H chain bf polypeptide^" claim 1. 



34. A recombinant polynucleotide comprising a coding sequence that encodes 
the L chain polypeptide of clkim 3. 



35. A recombinant polynucleotide iomprising a coding sequence that encodes 
the H chain polypeptide of claini 3. 



^ 36. A recombinant polynucleotide conUsing a first coding sequence that 
(/} encodes the L chain polypeptide^laim 3, and a second coding sequence 




^jY that encodes the H chain of polypepttdeofclaim 3. 



37. A recombinant polynucleotide comprising a coding sequence that encodes 
the single-chain antigen-binding unit of fclaim 20. 



38. A recombinant polynucleotide comprisingl coding sequence that encodes 
the single-chain antigen-binding unit of clata 22. 



39. A vector comprising the recombinant polynucleotide of any one of claims 
31-38. 
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40. The vector of claim 39, wherein the vector 



is an expression vector. 



41. The vector ofclainW wherein the vector is a phage display 



vector. 



42. A selectable library oppression vectors encoding a repertoire of antigen 
binding units, comprising more than one vector of claim 39. 




43. The selectable library of claim 39, wherein the 
vector. 



vector is a phage display 



44. A host cell comprising the recombinant polynucleotides of any one of claims 
31-38. 



45. The host cell of claim 44, wherein thV recombinant polynucleotide encoding 
the L chain polyp^tidVand-the polynucleotide encoding the H chain 
polypeptide, are present in a single vectc 



46. The host cell of claim 44, wherein the 



recombinant polynucleotide encoding 



the L chain polypeptide and the polynucleotide encoding the H chain 
polypeptide, are present in separate vectors. 
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»47. The host cell of claim 44, where|i the host cell is a eukaryotic cell 
48. The host cell of claim 44, whereijn the host cell is a prokaryotic cell. 



pi 



o 




49. A method of producing a non-single-chain antigen-binding unit, 
comprising: 

^(a) expressing in a host cell a first recombinant polynucleotide encoding 
•Jight (L) chain polypeptide comprising a light (L) chain variable 
regioHised to a first heterodimerization sequence, and a second 
recombmant>o^nucleotide encoding a heavy (H) chain polypeptide 
comprising a heaVy<H) chain variable region fused to a second 
heterodimerization sequence; wherein the L chain and the H chain 
polypeptides dimerize via paintase affinity of the first and second 
heterodimerization sequences; and wWh at least one of the 
heterodimerization sequences is essentiallymsapable of forming a 
homodimer under physiological buffer conditionsmid/or at 
physiological body temperatures; and optionally 

(b) isolating the antigen-binding unit expressed in the host cell. 



50. A method of claim 49, wheriin both of the first and second 
heterodimerization s^Jieitee^arl essentially incapable of forming homodimers 
under physiological buffer conditLs and at physiological body temperatures. 



^ ^ 5LA meth0d of Producing a non-single-chain antigen-binding unit, compnsing: 
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(a) expressing in a host cell a first recombinant polynucleotide encoding a light 
(L) chain polypeptide comprising a light (L) chain variable region fused to a 
first heterodimerization sequencl and a second recombinant polynucleotide 
encoding a heavy (H) chain polypeptide comprising a heavy (H) chain 
variable region fused to a second Heterodimerization sequence; wherein the L 
^ / chain and the H chain polypeptidesldimerize via pairwise affinity of the first 
and second heterodimerization sequences, said first and second 
heterodimerization sequences comprising heterodimeric receptor sequences 
that mediate heterodimerization of thi receptors; and optionally 
(b) isolating the antigen-binding unit expressed in the host cell. 



3 



52. The method of claim49V5^ wherein the non-single-chain antigen-binding 
expressed in step (a) is displayed on surface of the host cell. 



53. The method of claim 49 or sUherein the non-single-chain antigen-binding 
expressed in step (a)l?displayfed on a phage particle. 



54. The method of claim49or 51, wlerein the host cell is a eukaryotic cell. 



55. The method of claim 49 or 51, whereW the host cell is a prokaryotic cell. 



56. The method of claink49or5Uwherein the first and second 
heterodimerization sequences form a coilefl-coil dimer. 
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57. The method of claimW9or51, wherein the L chain and the H chain 
polypeptides dimerize Via non-covalent pairwise affinity. 






58. The method of claim 56, wlWein the L chain polypeptide further comprises 
flexon that is flanke^by4he Dychain variable region and the first 
heterodimerization sequence. 



59. The method of claim56, wherein thd\H chain polypeptide further comprises 
a flexon sequence that is flanked by th^H chain variable region and the 
second heterodimerization sequence. 



60. The method of claim 5d 
heterodimerization 



ini5(i, ) 



, wherein both the first and the second 

contain at least one cysteine residue. 



seqi ences 



61. The method of^laim 56, ^herein the non-single-chain antigen-binding unit 
is multivalent. 



62. The metho^f^im^56, whereini^e non-single-chain antigen-binding unit 
is multispecific. 
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63. The method of claim 62, whetein the non-single-chain antigen-binding unit 
is bispecific. 




U 



64. The method of claim 62, wherein the non-single-chain antigen-binding unit 
is trispecific. 



L, ) 65 . The method o£cia^m56, wherein! the L chain polypeptide comprises 



^| sequences derived from a human light chain. 

66. The method ofdmm56^wherein thfcH chain polypeptide comprises 
sequences derived from a human heavy chain. 



tsar 




67. A method of producing a non-single-chain antigen-binding unit, comprising: 

(a) preparing a first recombinant polynucleotide encoding a light (L) chain 
Nolypeptide comprising a light (L) chain variable region fused to a first 

limerization sequence, and a second recombinant polynucleotide 
encoding>h^ayy (H) chain polypeptide comprising a heavy (H) chain 
variable region fiisedto a second heterodimerization sequence; wherein the L 
chain and the H chain po^peptides dimerize via pairwise affinity of the first 
and second heterodimerizatiorhsequences; and wherein at least one of the 
heterodimerization sequences is essentially incapable of forming a 
homodimer under physiological buffer conbHtjons and/or at physiological 
body temperatures; and 

(b) allowing the first and second polypeptides to dimerize vhKgairwise affinity 
of the first and second heterodimerization sequences. 
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68. The method^fdami67, Aherein step (b) comprises dimerizing the first and 
the second polypeptides" in \itro. 

69. A method of producing a siLe-chain antigen-binding unit, comprising: 

(a) expressing in a host cell a poLucleotide comprising a coding sequence that 
encodes the single-chain anti \ en-binding unit of claim 20 or 22; and 



optionally 

(b) isolating the single-chain antiien-binding unit expressed in the host cell. 



70. The method jjf claim 69, whe 
display vector. 



ein the polynucleotide is contained in a phage 



,71. A method of displaying a chimeric heteromultimer comprising at least two 
>l3q3eptides on a surface of a host cell, the method comprising: 
expressing lrNhe host cell 



(a) a first recombinan^Wleotide encoding a first polypeptide fused to 
a first heterodimerization se^teaqeand a surface presenting sequence; 

(b) a second recombinant polynucleotide enclxhng a second polypeptide 
fused to a second heterodimerization sequence; 

wherein the first and second polypeptides dimerize via pahW affinity 
of the first and second heterodimerization sequences; wherein one 
of the heterodimerization sequences is incapable of forming a homodime 



P: 95202(2 1GS0M.DOC) 



91 



Patent 

Attorney At No. 13403.0004NPUS0O 



under physiological buffer jconditions and/or at physiological body 



temperatures. 



homodimers under physio 
temperatures. 



72. The method ofclaim^ both of the first and second 

heterodimerization sequences are essentially incapable of forming 

jogical buffer conditions and at physiological body 



73. The method ofclaim71 ? whferein the first and second heterodimerization 
sequences form a coiled-coil aimer. 



74. The method of clain^, whereM the first and second polynucleotides are 
expressed by a single phage display vector. 



75. The method of clmm71^ wherein the first and second polynucleotides are 
expressed by separate phage display Vectors. 

76. The method of clrnnT71 > ^wherein the hdst cell is a prokaryotic cell. 



77. The method of claim 71, wherein the host dell is a eukaryotic cell. 
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78. The method of claim 11 
single-chain antigen^B: n 



wherein the chimeric heteromultimer is a non- 
ding unit. 



79. A chimeric heteromultimer displayed on the surface of the host cell 
according to the methoj ofcfeirn 71. 



80. A method of identifying a non-single-chain antigen-binding unit that is 
immunoreactive with a c esired antigen, comprising: 

(a) preparing a genetically diverse repertoire of antigen-binding units, wherein 
the repertoire comprises Lore than one antigen-binding unit of claiml or 3 

(b) contacting the repertoire If antigen binding units with the desired antigen; 

(c) detecting a specific bindiilg between antigen binding units and the antigen, 
thereby identifying the anljgen-binding unit that is immunoreactive with the 
desired antigen. 



81. The method of daim^wierein the repertoire of antigen-binding units are 
prepared by expressing a litjrary of vectors encoding a plurality of the 
antigen-binding units. 

82. The method ofdaunSO, wherein the library of vectors comprises a plurality 
of phage vectors. 



is 



83. A method of identifying a sink-chain antigen-binding unit that i 

immunoreactive with a desired antigen, comprising: 
(a) preparing a genetically diverselepertoire of single-chain antigen-binding 

units, wherein the repertoire comprises at least one antigen-binding unit of 

cIaim-20Lor_22; 
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(b) contacting the repertoire of antigen-binding units with the desired antigen- 
detecting a specific binding betLeen antigen-binding units and the antigen 
thereby identifying the single-iain antigen-binding unit that is immunoreactive 
with the desired antigen. 

84. The method ofcWm83, whe rein the repertoire of antigen-binding units are 
prepared by express^ libriry of vectors encoding a plurality of the 



antigen-binding units. 

85. The method ofxjaim 83, wher 
of phage vectors. 



86. A kit comprising a vector of clLi 39 in suitable packaging, 



;in the library of vectors comprises a plurality 
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